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mmm 

■^±Bi cDNA ^ 'J -0i'^m:^^m 

■^±M cDNA ^ p-xi. mBii'(Dmwmm'pmmm'^(D-<!f:mm^m'^t>iz 
cDNA izit. ^commm^tz^^ >'>^^mcD-mm(D±x(Dmmt^'Q^n 

izx^^(Dmm^^^m^^tLxmmLtz*j-r^zt^-Rjmtrj:^o 
^^fi cDNA ^^mx <m.n-r ^tzmzit^ %±^mkv'^r'y ^)—i^mm-x: 

T. i:tig^e^J«l^ cDNA ^ P->*sff -^-n^c: t7{)^e.^S^*-^e<J^75:oTt^S 
Gubler ^ Hoffman o;5iS(Gubler, U. and Hoffman, B. J. (1983) A simple an 
d very efficient method fop generating cDNA libraries. Gene 25: 263-269) 

Ig— fitcm:— ;ULTIN'I» mRNA {ztung^Atl. ^tl^r^'TV-^L 
T^— II cDNA -^q5o>&^f J^.^S^tC mRNA (D 5' ^iggP:^© cDNA ^-^ 

fifef aciilA^T-^^CUo Okayama-Berg ®:^^(Okayama, H. and Berg, P. 

(1982) Biotechnology 24 : 210-219 )T{i^ ^-ia^j7&»f,^-|l cDNA ^figO 

^>'!r^-r^(DXs Jma^CJimRNAcDS'^^J^gP^CDcDNASasiffl"^^ 
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cDNA ^isisij-r^c^nii. Mn^iz^'pjmx$)i>o 

tixi^^o ^±&cDM^mmji<m^'r^tzsbizits s^^sa© birna © 5' 5^ 
miznmmf'jimmx^^ cAPmi^^mmLx-^^'^^mm-t^zLtibim^X'^^o 
mm^it. ^(D CAP mm^nm&dizm.m.Lx^tL^'^E&:t 0 ^ ^ ]y k^s 

ifer^ r^ij^-dr-^, *ga^L;t(K. Maruyama and S. Sugano, (1994) G 

ene 138: 171-174; Y. Suzuki et al., (1997) Gene 200: 149-156; n^^m. # 
(1996) rcDNAi:7D-->^-j (^±m VPA6-51)o ^Tz. ^m^i±. 

cAPmm^}:f:t^>'^^x^mmzmm-r^:^m^mmLrziP. caminci et a 

1., (1996) Genomics 37: 327-336; P. Carninci et al., (1996) DNA Research 

4: 6i-66)o -e®ft!is V y ymtmoi-^'i—^m^m^^tD-^tz:^ 

(S. Kato et al., (1994) Gene 150: 243-250). ^ > ti —^t^^^m (Ge 
nset?^) J (Merenkova, N. et al. Method for the specific coupling of the 
CAP of the extremity 5' of a fragment mRNA and preparation of complete 
cDNA. PCT/FR96/00651, 1996);5:i:'*i^^^tlTl^^o l^■rn(D^^ST*. mm 

(^iz^±M.mA^^^m(D cdM ^ u->mn^izmibx < ^ :i tt^x^ m 
zn^<D:&mizm-^i^Xs ^±MiCdM^^<^tsmA^^y^^j-^mm 

x^^^<(D&%um^'j^^^tr^o ^s^^tiTi^'Sro v^—)\yxit. m.^x 
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^fe;r'J=f:Jr^«;/rajT'(±:i<'J A RNAhtT*^5~10>t/g(Y. Suzuki et al., (199 
7) Gene 200: 149-156; l^/KSI. §ir$i£* (1996) TcDNA ^ D-r. > ^'j (^ 
±^±) PP.46-51). ^i- 7' h ^ "y y'^ritrf^ U A RNA t LXm 5Ag(P. Carnin 
ci et al., (1996) Genomics 37: 327-336; P. Carninci et al., (1996) DNA R 

esearch 4: 6\-m)(DMkUn^'J^^^mtr^o ^tz. tBfgM3|Bf^ UT^#T- ti> 

tz^. f#^ti-i)^'p->^^ ^-t^i&r-r^ i: o o tz^m&otj^mmj^^m 1 1 v ^ 

tzo ift-ot. 'pm(D^mnLtm'btitii\^^}i\.^'otzm^i)^^^m^. i^*®;^ 

^•otZo 

i^mm. 'ptiiK^ mkUM^^^it^nh Lfe^-^T♦^)^^s^®i^l^ cdna ^ 

(DmRNAaS3^^^-^i:7 7^i;TT;i/;f3 'Jt4^;;^7T^— (BAP) Tmsu-C^^± 

m(Dvmk^^(D^'Mm(o^)>m^^WLK>m<o :Lmzx^ s'CAP^ii^w-r-s 

^^ft mRNA IX%(D mRNA © 5' iS<&r-^T7Kit*i::^m-r ?>o 
(2)^7^3^t^b•p4-^;^7T^— b' (TAP) ^aa^&tToT^±:^mRNA©5'*Sg 

6D CAP u >^S{c ^ife-r o c: n(c J: D ibrna (dj^ 5' sgtc >; >^ 

©RNA U tf tfflUTs ^^SmRNA CD 5' ^mz^WL^ 'J 3 RNA (^ U u'^r 
A (DMK ^(D Vmz^^^ U =f RNA yb^ftSD^ tl^ C ^ (C^^o 



wo 01/04286 



PCT/JP00/D4517 



4 

(D^ yy-V >ti-^ mu L tz mRNA ^mmtLXm-m cDNA ^^mt 

titzcdMyn — >(D:^mmm^n'^tzo tz^t^s ZCO:^mX'i'^mLtzcdM^ 
-(y^V-(D±mmi±me0^75%X'$>^ZttmBMLtza. Ota et al., (1998) 
Microbial and comparative genomics. 3:C-87)o cDNA ^'-^ U — CTh©^ 

y-t±Mmi^m\>^rztiimun(Dm'pmizi^^ Kin^Lx^f^. 'pm. 
r-t^tzifx^ji<. ^±&m^mL <m.TT^m[^i}^misb(^tirzo 
tLx. 2-D(Dmm^m^tzo ip*>. -"Dt±^^±Siimk(D5'?ki^mit')>m 

ib^^f Vri^jiti V{^n'^xyT^—izKj:B(D^-["^^x$>^. ho—o 

US mRNAcD^/§?T-^^ (±HSX^®) o l^rtKDmmizX-oX Wh')ii- 
•\z^m\^^tz:tOzi^^ ^yy^J >tl—<DmQ^i:BtZ^K^Xs 5ic ^ © RNA ® CAP 
O i: {^M^ < ^55-^ L 7t ^^±m.<D mRNA ^^CD 5' p^SJg lZ:tVzi'^^yy U 

TLT Lt^o 
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ibntz cDNA U-CD^^M*<&l?<ffiLx 7 >r - Km" >y LT 

^t-^T-p v=j-)v<D^m^m^tzit>. iyu^i^^zzymwMLfz^^y^rnzi 

RNA ^ ffl I N T :^ =f dr > ^ StcT^^^ife^/ ^ i^^^ pT^tib 1" S ^ L 7^: o 
^J^CMT # -5 J: ^ L /io 

#im®Siitv©ji^f jS^«{3i?<ffi-r-i) d ^ {Z ct 0 . mRNA (7)^<^$a'jN|5giZ«l 

mr^tzo -^(D^m. ^mM^^lt. ±l2#lm®S^&x^i(c^'(:^-SRNAIS#4^^ 
'iftrntf^'^mi^^^tlX^fz poly A RNA*^^^RNA^^H-rSCi:CJ:() MRNAcDtJ^- 

PH <l:±#^-ar^Ci:(CJ; D mRNAOflJS^^ rKJiBcD^m^Mlsb^ Z tt^r^ ^ 

( 1 ) cDNA u -^imt^:^mt:$>-^x. 
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(b) Xli (a) CDMS^® RNAI^*4^^^4t:•D:^^;^7 7'^S'— t?T-MLT. m 

( c ) JLU ( b ) (Dm.mm(D rna rna u t'T-mn lt. is rna mmiz 

5' j^jsg© CAP mm^ u >^*(3^^^nfc erna ® 5' ^igyjz^e^Tr u zr 

RNA (:t =3':^^ -y r>; >;b— ) ^^S^^-y-^Xli, 
( d ) X^i ( c ) (Dmm^CD RNA sS3f47!P :}f' j A RNA SM^f ^ X|l. X U 
(e) XS (c) lZi5\^xmmLtz'^m:t^}zIRMi)L<li^CD—mz^m&^^^ 

(d) ^^^\^^xm^\.tz^^^) KmK^mm.izmm.'mufB^noJLU. ^^ts:^m. 

(2) xe (a) tC:tel^Tffll^^7';^:^3 'm^J^X^T^—- trAs^agg^CDT';!/ 
:^Ut4^;^7T^-4f (BAP) T^i,. (1) {cg3«c®;^^£. 

(3) X^ (b) ^3^H^Tffl^^^^^4^^D:;^^;:^7T^S'— ^f*s^S?>'^-=JS3fe®itt4 
lrrD:=}^X7T^— fe' (TAP) (1) (2) tciat!s®:^v£. 

(4) Xfi (a) iwij(t^ RNAii!:i4*5±RNA (total RNA) T-^-S. ( 1 ) *^ 

e> (3) (Du-rnti^izwMo^i^m. 

(5) Xli (b) tC:fe(tS^t4b:p:^X7T^— PH6.0 cfc t)iS< pH8. 
OJilT®^f«ffas (1) A^f) (4) ®l^-rtLA»iCHBao:^^£. 

(6) (1) (5) o^^■rtl**{clB«®;^^£(cJ;l9^•^M^n§ cDNA^-r 
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(a) (6) izim(ocmk^^r^')-iz^^ti^ cdM(Di^mm^^^-r^ 
(c) ^^^u7t$£¥r^m>^®±?^L(^^v ADNAmn-^^^T^xfi. ^^tsy^m. 

(xli (a) ) o 

^CD mRNA CD^MA^^X tlfco *^B^cD:^?i(i. RNA UUt LT mRNA RN 
A ^^tr RNAlS*4SffllAT::r U t:> ^Sf&^&fro CI i:^^^^^ L. Ztl 

RNA©^M^fi^(cwj-r^ci:7bs-eti)o z(DTaB.M(D^m(Dmmt. Rumn 
iz^^n^ rmkm[-(DKMi^^ mmu^iz^tti^ MA^m^mzM-ri> ihrna 

:$^mm:^mzmi^^ ^vrnkiMornkj tLxit. m^it. u ^ttv-A rwa. 

polyA$^:^5&:l^RNA^^. iJctrJ^-^J^RNA e. tli) (*:l6B^l3*5l^T{±. 
polyA^I^T^i^ORNA^^i^ TnfiNA W^'f^O RNAj iC^^ti'S) o :$;#60^{cioOT 

Ltzmkm.niznLm<DWk^m^LxmmLtz'b(D-r:;k^x^Xi^o 

^mmi5mzm\<^^in,^T)iti^)>(i^s7.yT^—'^h LTiis "^(Di^mzi^ 
\zUm\ttJi<s mX.\i.. mm^^<D^(D (BAP) . Calf intestine, shrimp 
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mzmmttfjii^o m^i^. xm. ^n^^m. mmm^ (i996) rcDNA^p-:::> 

^'j (¥±tt) pp.46-51j {ciBacD^f^{CT;Si^;^ff^d;^^^/{)^T-t-5o 
*^B^<D^^^(z4ol^T{i. <^C^T. (a) ©MS^CD RNA IS*4^S:^+4t^ D 

'^±3iimA(DmcAPmm^v >mmz^m-t^ (xii (b) ) „ 

W{ij£c<. I^jx-i^^ ^>'^*=^E&3fe®^)® (TAP) § d h yb^T ^ 

ittSfD;!^;:?;^^^— tfSi^;(C4bH%Tfi. Si^.^ pH6.0 ct 8.0W.T©^f^ 
T"ff^^$f* Ll^o ^tltCct t)tteifeCDJ:o{CpH5.5-^ff oJ^^hJrt^LT^ mRNA 

*^B^©;^ffit3i5l^T<i> ^^l^T-x x^ (b) ®M^©RNAM*4^ RNA U*" 
— If-eMULTs ^RNAsj£*4{z-^$tLS 5'^5Sg© CAP 'J >^^{z^J||^ 

tlTtmRNA® 5'^Sgg(C-^£ig7i-U^'RNA U 3 ^p-^ <y r V ) ^^jg^^-^-S 

(xg (c) ) o 

^i&RNase*Sr>:JiL?t^Jlia (A19) ic^ D-Xb L;t:Mi^X#:;{)^^aSS^L7S:i# 
**fflV^T4) J;Uo i^—ifKmo^KJ^^m^i^. RNA ® 3' tK^^^ RNA ® 5' U 

rt^^^x (1996) TcDNA ^D — ->^5'-j (^±4±) pp.46-51j IzSB 

mcD^mzXRSlt'.^n^j:^ :i t-b^X' U ^fM^&^Zffil^5-&£!£:t U rf RNA 

*^B^(Z);^&{3iJ^^T{i. }ki^X\ X^ (c) CDM^CD RNA iiC**** ^ ^ U A 
RNA^M^-r?) (XS (d) ) o JJ^'J A RNA6D?liR;^^£i:LTIi-)^fi^(cfTt) 
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^y^-(^—tLX. Xig (d) tZjbH^Tii^RL:fc^U A RNA 
at^^^no (x*i (e) ) o 

m. r^y^m. ^mmm^ (1996) tcdna^d-h^^j (^±tt) pp.46-5ij 

*#60^<3D;^a{C J;ni^^ 5'-5gO^S^*^#^{3;So cDNA ^^^^ V-^^m 

.^/b^if^T'tnt^. ^n^-n£DiiiRNA(z^j^vr^ifefei*^DNA®te¥±^Mt^ (7- 

X^xnm^tlfz cDNA ^-f U-(Z^^n^ cDNA<3D^^ie?'J§?^^t-'5Xg. 

(b) ?^^t;^c±gaie^'Jh?^i;&t-i)^v ADNAoJ^Sie^uii^it^b. ^yA± 
DNA»f/t^¥^r^x^. ^^ts:^mzX'Dxmm-r^ztt^X't^o 
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{S> 5' -m(D±MimmmizMl.^ cDNA ^ ■< U -tH'^mrd ^^tzib. ^nw^mu^ 

^a^mmz^M Lx^-^hmi^^<Dmm^mmM < mn-r^tzibizit. # ^ 

^^<D:^^^xitAm.comnt'^ l*^^±scdna u— ^rt^-r 
^ztij^x^^jify^^tztznb, mm^iAx^MLx^^^MBi'i^izmMT ^mmtm 
^LXL^w iEm^^mm^mti^§^Mmm^m^T^ztitmmx^-:>rzo 

tf^X^^J^OiZtj^-otzo o^f). C®7^2£{C<i:oTJ; tUS^^tlTtMJ^iSUM-ytP 
6f^i^Lfe^±:R cDNA U-^SC, g|5^u4§^e^iC^3^LTl^'SitiK^ 

fGenome Analysis: A Laboratory Mannual volume l-4j (Cold Spring Harbor 
Laboratory Press, volume 1: 1997 ^, volume 2: 1998^, volume 3-4: 1999 
^) -P TMethods in Enzymology 303 Section II. Gene Identificationj 
(Academic Press, 1999 ^, p77-161) IZt^Mt^^^o Cti^^i^(zlHm©;^iS 

t> V . cDNA o 5' -mm ^ D uwmtt^}k±^mmi^ ^ o — - > ^-t- # -s o 

^^{c. t h>i7'y Arni^i^ hT-{i. b h>;rV A©^^ D-Xb^ti?^ BAG 
(Bacterial artificial chromosome) ^ o — >^^fei$:{z-^ ^ti^ti 
CD BAC ^ D - > ® K^J^tff ^fr^CiiCctD^^yy AiB^J^^Ff ^^T-r S StiST- 
JS^TtTV^So L;t*SoT^ mRNAcD5'-«^tj*54f^Ttni^. 1^ 150 kb CD t 

^^BJcDTJ^T' cDNA ^-Y U— :&f^M-ri,o =& cDNA ^ D — >^30V^ 
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5'-mimiZ'D\.\x^^y'-9^-::^^0^y' Amnmtiiksim^i^. f. aus 

chul et al., J. Mol. Biol. 215:403-410 (1990)]{c J; D t >y b-T^Mm^^m 

^ y L.mk(D^u—>it^nrz bac ^P->A»e>^D— ->^lt < ^is^^mi^ 

^■ohn^izm!Kizm-tl3'S.iy^^o J. M. Valdes ^[Proc. Natl. Acad. Sc 
i. USA, 91:5377-5381 (1994)]{is t h'^y D-Xb YAC (yeast ar 
tificial chromosome) ^ziT.K h*^D->*»e>. BM-mP^j^W^^Z^^T ^ :l 
ht^^^Qv^ island ^S.q^ {CUT X ^©fi^CD^y A DNA p — - > ^^'T^ 
Ijm^^^l'XU^o CpG i s land ®ie^J©A»t?t) {3 cDNA® 5' -5^12^1] V^ 

^KimmmzwrnummMi^mmx^^o z.(Dn<Dmmh\.xi^. yac-^ 

=3;^^ YXti:\,-yni^tiii^ti:\,\t>\-^X{tt^Uo BAG d7 D->^ffll^-2> ^ i:! ^ RitfeT 

m.'^um^m^^n--y'^-t^^m(Dm^izi±. ^mR(Di5mziSo\-f^ cdn 

A ^ ^ 7"^ U -f^^B^C. mRNA O 3* -flJj^r^ >f v— h\.X^ ^) zS ZT^ 
-(Dift>^\zX. Suzuki e,[Y. Suzuki et al.. Gene, 200: 149-156 (1997)]{c 
i3iK®-7 >^AT^7'^ — 7'-7^ V— (random-adapter primer) ^ffll^-SCli: 
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m2lt. :1<>; A RNA i::^ RNA ^MMt Lfzt^CDRM^^ ^'-i^ a >MJi-^®J:L 

U- - > 1 : 10 ug (DmmW± RNA 5) L Tii U A RNA § 25>£/ 1 ©;g;-t»IF.T- 24 
pmol CD DIG mi^ LtzTtVdf RNA tM^ LXmm Ltz^cD 
b->2 : 10>ag®$fflSSM^RNA ^ 200//1 24 pml (D dlG m^Lfz 

;t';3-RNA tmi^LX^mLtz^CD 

l/->3 : 10/ig ® RNA ^ 300/zl 24 pmol ® DIG ^ISILTt: 

U 3 RNA LT?;)ci& L ?t © 

m3it. mmm±MA^mmmm^^^xmv>mitKj:t^^^rzm. diGm 
mLtz^^jziwA tm^Lrz^m^tmLrzwm-t:^^o ^u->®-y-> r;i/cD 
mm^iixrizmLtzo 

b — > 1 : lOO/zg ©mM^ RNA ^ 150>£/1 CDS/^>I^T 3.75U® BAP Sffll^T 

ST-C 1 BtPa^^&^-y-fc^, 300/^l(^;S^&IF.T-DIG*iilSL7:i;t';iiRNAhiii)^Ls 

^® uiom^i^mLtz^(D 

b-> 2 : 100 >ag CD«H^ RNA ^ 200vwl CD^S^&IFsT* 5.0U CD BAP ^ffll^T 3 
7°C mm^Jit^^^tzWi. 300Ml(D^};t^mX'MGWMLrzytVd[mAtM^L. 
^(D l/10m^bl^SbLrz^(D 

^->3 : lOOAigcD^iJigH^RNA^ 250//1 (DK^mx 6.25UCDBAP *fflV^T 
37°C 1 B^F^Mit^^-^fc^, 300/zl cDRiS^T' DIG mt^Ltzyt- 'J RNA L. 
^CD l/lOM^r^i&Ljt*,® 

b — >4 : 100^^g©$fflflgK^RNA$ BAPM-l±-r(w. 300//1 ©S^&mT DIG 
mmLtz:tVziKM tMIS^L. ^(D 1/10 L 7^4)© 

m4its mmn± rna ^ bap mmm^m^x^ u >^ib>s/rv^-fr/!:^© rna cd 

^M^ttmLtz'^MX^^o — >cDti->r;i/CDgJiB^<&JiiT(cgBtfeo 
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b->3 : m/bLgO:>mmn±B.M^ mul OSf&IF.T" 3.751](DBAP ^ffll^T 

u—>4: mug(Dmmn±Mk^ eoo/zkds^&i^.t-s.ouobap ^m^^xz 

l/->5 : lOOyCdg ©*fflflSS^ RNA ^ 250>ul £7)S^&I?>T- 6.25U © BAP ^fflV^T 
37°C 1 B#P^Sj;&^-l±^cf^^ ^(D2/5m.^Tija-X^)immrmLti^(D 
l/-> 6 : 100 //g ©^fflflSM^ RNA ^ BAP 7 37°C 1 B^Pe^i^SU;^ 

^©2/5 ft^T^yo— y^>f;umM?*l&L/z^® 
El 5 (i. 1 . 5mM CD pNT L 7^^i/3>A®TAP MM^^CD pH 

me it. i.smo) pnt ^&nt i.tzm^(Dy^ ^ a >bo tap ph 

07 1.5aM £D pNT ^^Hh Ufeil^O:^ ^ 3 > CCD TAP HmtSt^O pH 

X. m%m\±xn<{.tzo 

H 8 TAP ^ ^ 3 > B <D RNA ^/^r£(4© pH ^i^c#^4*^^ L :t¥ST' 

U—> 1 : ^^A-^—ti — 
l/->2 : 20/zg©$iliaWRNA 

L/->3 : 20jug(DmmnwA izy^^i^3>Bmm 2.0U phs.s izmml 

fcTAP/N'^y^T-^AD^T 37°C 16 BtP^tS?aL7t 

l/-> 4 : 20 >a gOtBflSW RNA pH5. 5 tzm^Ltz TAP /n' 7 t— ^iJQ^T 3 
7-0 leetP^^iStT^i^O 
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u— > 5 : zou goymmwMA izy ^ ^ ^> 3 >BmmzM t pK5.7 izmmi. 

fz TAP 7 T — ^nu^X 37-C16 II#F^(*^aUfe^CD 

b — >8 : 20>ag®»KRNA{CpH6.1 {cfSSbfe TAP 7 t — ^;!jax.T 3 

fz TAP ^■^■>;/7 7' — ^j!jnx.T 37°C 16 BtPal^^SbTii*)® 

I/ — >1 0 : 20>agOi^JiSHRNA{z:pH6.5 {z|i^LfeTAP^N*>y7T— ^Sax-T 
37-C 16I^P^^?ab:fe^® 

U — >1 1 :20/zg(DiifflJ!IS«RNA{3 7^i^i^3>BS^2.0U^pH6.8lZli^ 
Ufe TAPM >y 7T — <£AP;iT 37-C 16 I^TO^SDt *)<D 

b — >1 2 : 20xigc^mMRNA{cpH6.8{3^^UfcTAPM->y7T— ^jiQx.T 
37''C \%'mf^U.^\^fz^(J^ 

U — > 1 3 : 20//g©iM|gHRNA{C7 5^i^3>B^^2.0U<^)^^^<&AP^T 3 
7°C 16 ^P^(5^?ab;fe^fea) 

b — >14 : 20//g®mMRNAO^-r- 37°C 16 B#P^^fiU/:*>® 

^9{i^ ^MIIgK^RNA>feBAPM^^ Sii&pH >fe'^^T TAP (3 J;-5J!JS^^ 37* 

b — >1 i^S-^fiv-*- 

U — >2 : 100/zg(7)«K±RNA^BAPMSb. y^^i/3>BmM^mi^ 
X pH5.5 {cmb:^TAP^tvi/7 7'— T'J!Jfe=^-\'«yrSJ5&^m\ DIG^iibfe:^ U 
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X pH5.7 IzmmLtz TAP 7 T-xm^^ y rSJf&^^f dlGm^Ltz^ 'J 
:3"RNA tm^Ltzi)(D 

b->4 : 100/zgCDiilJ3aM^RNA>^ BAPMt> 75 ^ i^a >B^m^fflO 
T pH6.0 (;i^gL/tTAPM->y 7T-Tfl^^=^r■\'>y7•S^&^^Tl^^ DIG^ii^L/i7^'; 
zTRNA hM^gbfc^® 

U->5 : 100//g©mK±RNA^ BAPMSLx 7 5 ^ 3 > Bg#^>&ffl^<^ 
T PH6.5 (zlllSLfeTAPM-u/7T-TflJi=ir^'y7'Si&=&t70. DIG^SISHUfc^U 
3 RNA iiBi^Lfc^® 

b — >6 : 100//gO«K^RNA^ BAPiJaat. 75 ^i^s >B^^^ffll^ 
T pH6.8 tcal^ Lfc TAP m"-/ 7 r-T/l^^^ rjSJt><&ff l^^ DIG ^ISILfeTr- U 
=fRNA tm^^Ltz^cD 

miOit. 'Pm<DmAM.nX7ir'J:=i^^yy'S.!!t''^n^tz^mi^^^LtzWM'(! 
5-100xigOmK^RNA>&BAPmSLx 75 ^ a >B^^$ffll>T pH 
6.5 icIiSLTS: TAP/N"'y 7r— -eJi^^=^+>^7•S^&^^fl^;^^^ ;t';:3RNA tM^^ 
L^ cn^^M(3;rU3 dTT^7-^-$7'5^T-i:LTm 1^ cDNA>&-^^U 
fcio Cti^ll^^LT7-5^-x'-FL3-666 (iE^J#-t : 3) i: 7*5 ^' ^-EFl-lR 
(lE^'JS^: 4) ®$fl^^t)-B-. St>*r5 ^ ^-EF1-3F (IB^iJ^-^ : 5) ^7*5 
-1- "x'-FL3-705 m^'m-^ : 6) M^^t)-^-^. ^tl-etl EFla® 5' *5gg^J^ 

^]y->(DV->r;i<Dmm^^J.Tizmbtzo mmLtz EFlaCD 5'M^e5Qt^M(D 

U'->2 : iQOug(Dmmm±mk^m\^^x{m\.tz^'):^'^^ -jr^-^y^y 
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U->7 :5ug(Dmmn±MA^m\.^Xi'^mLtz^'Jzi'^^>yr^^y'5' U 
-T'. EFla©3'3^3S^jti(Z)lii|l^fTo;t^cDo 

immmil Vu^^^^-y (dig) ^iS5^s!c:^'Jrf RNA<&fflt^Ac:t';I^i^- 
cDNA ^ ^ U -®^«^^iESti3|?fffi-r ^ (i. ^ ^ U -A^ 

5i<fcLTl^<3h{is #t)«>T^^*5.W>t^o ^CT"2|s;^0J-C«. ^-fDIGIfiSjL 
fe^fiJc:t U =f RNA $ffll^T;^- U I3>^ f > ^K^^no 3 (C J: D . ;r 3*^r 

^fiJo^ >; =f RNA KM02 (Mm 5' - AGC AUC GAG UCG GCC UUG UUG GCC UAC UGG 

C®DIG^Ii-^^:t';=fRNA^fflV>T:^';r3dr^>;/ f>^Sj;&$^fo7^Co U A 
MkmmX'0.2usizmMT^m(DMA(±MA t LXm 10ug)izML. 24pmol 
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DIG mm^myi- u =f rna $ffll^fco RNA is—^RmWi. ^jit^^m^^yt- v 

A RNA^i^S^UTto ^©ieM^ .M0PS^^:/7r- (20mM 3-^ 7 7 ;r 'J ^ r D7^> 
X)l^^>m (MOPS) pHT.O, 5diM h 'J -^As ImM EDTA) $rffll^-C 18%(v/v) 

:^;UAT;i/7=^b K^tS 1.0%(w/w)T;yD-7>^;i/mm?*ifi<&ff o/io 3n^20 X 
SSC/A-^;^7T- (3.6M i^iti-hVOl^. 0.3M ^i>^:^ h U -i? A pHT.O) ^ 

x'^/N-r Att){Z7 D >^'t:t^^ X b^^ V — > UV ^DX 'j >:t> 
-^fflOT UV^PX'J >^^ff-37'co Co LTfti^L/i7 DIG 

^egi^. rtaiD-^ DIG tilSl^fig^t U 3 RNA i^m-^Ltz RNA ^^St>*^Si^iO-^fi£ 

;^-'J=^RNA^^©t^m^^T■^fco m2iz-m^mi.rzX'?iz. diGmm^^^^) 

zi RNA I ^T•^fi£;^- U if RNA ai^SH&^fr ^ ;i ^ (3 J: t) . i^^^S^b L 'J 
NA ©t^^^it^a^^m {cMT' t S J: a tc ^ o feo 

[ mmm 2 ] rna u ® m M<b 

^l^'J A RNA i:$fflflaW^RNA:&SKi:LT^ RNA ^) -"^ iz X ^ MG mm^m^t 

=f RNA o RNA ^^(Z) 5' V >mMm^o)mf^RiiB^nr:>fzo rna u ii^sis 

^f^tis :icS^ rj^;^^. WSM^ (1996) TcDNA ^o-r:>/7-j (^±;a:) pp. 

46-51J iz'i^-ytzo 4'^'} kmA^ih^untLtzm-^izii. ious(ommm±MA 

*»^:2h';^'dT-fe;i/D-;^:tr7A^-mi (zi-7;}^l/>f 7^>f 7^U-»^— ^tt) T'!ft 
^LTt^'U A RNA i:LT24 pmol CD DIG ^si Lfc:^ U zf =5r^ -yT*'; ^M!^ 

Lfco «m^rna ^i±i^***4i: Ltzm^iziii. lous (ommm^ rna ^^si: 

L. 24 pmol<DDIG^g|agLf;:rU3^:^^-t'^y7•U>*-^a^Lfe^^ U if dT 
-t;i.D— ;^:t7^A^>f 7*11 :^ffll^T^■'; k-tV^iyny^m^^-^) A RNA 
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< RNA © 5' - U >m^mz ^WLir U =»" RNA ^W^^ ^ c: ^ *s pJtgT' S C 

©3i:*^e>. RNA 'J:tf— fe•CDSi^^f^5(3^ RNAC[):9'j^{i^#Tl>^:ii:. 

RNA ®4^?J-C RNA U tf * o 3 iz J; t» . U A RNA hLtz^^ 

IZtt^X. RNA U:*7— HfSf&cti<DmRNA^^©^«?>i)Sffl]X.^tl€)^i:*^B^?>A^^ 

tiir>fzo 

immm 3 ] bap si^-v^i^® Mis-fb 

«ailSK^RNA LT BAPMS^ff ^Tt^. RNA U :*f— t?<&ffll^T DIG^R 

fSi^BK:^';!! RNA<&f«L7to BAP Ms^s/ST^^Wi. xm. ^m^m. mmm.^ 

(1996) TcDNA ^□-i^>^'j (^±tt) PP.46-51J (zt^e^T^co ) DIG#J^^^ 
:tU3 RNAilig^^ polyA-feb^S^H><^ffl^s ^ 'J A RNA Lfco 
ia3(C^L7^ctoC. iiIISM^RNA<£^Mi:Lfc^^-e*)> RNA0 5'';>^5fe 

>;/ 1: > yMi^»^fi£2^*sil^{i> L /io ^fz. ± RNA ^SWl^ L feJ^^tc it. BAP SJ!& 
f*ilCiJ{tSRNA<Z)^)»{ZJ:^^,mt)tl§fa^^«<b{±^«?)e.n^A*o7^ (124) o 

immm 4 ] ^ ^ ^ n ^ cd tap (Dmm 

yfvzj^^^y ymcoKmmm 1345 1 ^-c tap ^ i ^ tzm,^ rsi&or^ 

m^§I^^tRNA^MAsfe#T*5»?. dtL^s^-r:^^ ';-®:fe;S^^f£T^-l±Sg 

USh(Ditmmi^n-=>rzi^. RNA^PfSI4*«{£l^ TAP^ip^a^ffS:: ^*5T- 

#J5c*^ofco ^d-e^^N-n BY2?fifflflS=£tg«L. RNA^j^fSi4<^i£v> TAP^mcDM 
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TAP CDm^Ji Shinshi f>*^§2«!j Lfe:^?^(H. Shinshi et al. (1976) Biochemi 
stry 15: 2185-2190)^-gpe^f^ LT^f ofco ^M"=lBY2«^^ MS tgife {'yf 
V) Bi^f^. 28°CT 10 BP^. iSMi^^Lfco ff 

efi^T>^:^'>A?*M5^-a-. DEAE--fe;L'0— ;^ SH (fP^fel^^tt) s 

■tJia-T. Pll A >y h-7>1^±) ^ CM-fe:7TD-y^ CL-6B :t;^A (7y 
St>'-fe 7 T 7=^ y ^ :^ G200 ^ A (7 T;i/^S^T^t) ^ffll^T TAP 
If^^fflMLfco TAPfSt^Jis -fe y'r^^y G200 h^*-7AT-BJ 

iz^fs^ntzo iN-rti©7^^i/3 >ici5l^T^)fl^^^^ ^® 

TAP?St4(is l.SmM ^ ^ S^' >-5' y h z^^::! h Dac;^7^;KpNTs 

SIGMA SO'CTiSiJ&^-li-^c:^. 66idM ii'fe?* J: o {^Tk^^b:^ 

400nm TCOn&^iK^&M^-?) d ^ d; 15 ?iJ^ L:^co ^^fSi^ti^ ^ i/' >-5' -^^ 4"^ 

^JsJtr^^^a* lU i: L^o h P7:iiy-;KD^^Dii7t^^Ji 18000 i: 

C^wj 5 ] TAP Kmo:)m.mt 

Shinshi h \z^fi\^. TAP ®;gf&MiipH ti NAD+^»S^ LT^^^icli pH5.3. 
pNT^SMhL/i^^{3{ipH6.0 h$g^^nTU?)(H. Shinshi et al. (1976) 
Biochemistry 15: 2185-2190)o r15|g^nTl^i. TAP ^^©-9-:7-^>r -^^-A^rD 
|.:3_;i,X'^LTV^-5^i*-r-(i^ f'<CDli^. pH5.5~6.0®lEia®^f+T'fTo 

PS^c;v{ipH5.5 T-fToTl^;t (K.Maruyama and S.Sugano. (1994) Gene 138:171 
-174s Y.Suzuki et al. (1997) Gene 200:149-156. %\h^^, #S^M^ ""^j-ij 

i 
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=i=^i7 T-i^i: PGR ^ffll^a±ScDNA ^^^^^ U-CDf-^^j . ^lilfn*. Wm 

'"::ti;i7dp^.y7-gj]^{zj;§ mRNAc7)5'«^D-->^ j Hl^g^ vol. 11, 
No.l8,p2491-2495. I^tK^, mwm^ (1996) ^cdM^D-->^j ^±^t pp. 
46-51. S.Kato et al. (1994) Gene 150:243-250. Tabbaco acid phosphatase 
mi'^mmm(m^mm). Tabbaco acid phosphatase ?^{^iiB^*( Epicentre -9:)) o 

* pH5.5-'6.9T^l^TAPrSt4^^L?^Co pNT LfcJ^-^©Mii pH ii:? ^ 

^'f>3> A-^ pH5.7 (1215). 7^^'i^3>BT-pH6.5 (06). 7^^i/3> 
CT'pHB.O (0 7) iz-ofzo 

RNA IZ pH5.5-pH6.9 izM^Ltz TAP m*';/77' — i:7^^i/3 >B6D TAP^^:^ 
*PX.T37°C 16BtF^(S?SL. RNA £D^)iS®ai^ $^^7t:o ^(D^Wis pH 

6.0I-:ATT«RNA©^MA^I^&?)^n/!: (US) o ^fe. 7 ^ ^ i> 3 > A 7 ^ ^ 

i^3>i<Dmmm^m^^. mk^&ntLtzm<Dn^^^^ym.ii^.niziti\-f^ ph 

O^^^il-^fco «®^RNA^SMi:LTBAPMS$tfo7t^. pH5.5-'6.9 

cDwmizm^Ltzmmi- h 't7Ay^'«;/7 5'-{c^gMt. 37°ct i mr^Km^n-^ 

fzo TAPSiS^. RNA 'J:^3— t?^fflV^TDIG^glSEL;t^fig:t•;=fRNASig3^^■a■. 
S^&^BJci^$:^Wt7^io t?!!:. DIG ^i!Ss^tl7!i>S^£;|IS^i^^s^-^fc h d 5. pH6. 

5 T- TAP mM^n-o tzm^izm.^ ^mmz idrna ^sjijg^^r n c ^ d^a^ 

t^ttji-Dtz (09) o 7=^>S^ ^^-^-<&fflV^T^-^fei:35^ pH6.5 T'^JKJ^^r 
-V «;/ 7-rSi4{it^3fe®Sii&^f1^Trfe ^ pH5.5 iCirb-^T 3 m±7!f o t:i±®ie^ 
}t)»e>. pH6.5«^i'«;/7-Sj^.$ffoCIi:(C<fc»3. f^^^n-S ^ -I" U — 
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FL3-706L (la^U 5' -GCG GCT GAA GAC GGC CTA TGT GGC CTT TTT T 
TT TTT TTT TH -3Vi2?'JS^ : 2 ) ^y^-(^—tLX. m-m cDNA ^^SS. 

^cDNA^fiStM^y^T- i^^yy'^^uiy-^t. SOmM hU^Jg^M»?« pH8.3. 
75iiiM m<tti V^^s 3mM ^<bv^;^i^ii7 A, O.SmM dNTP. 12mM h 
0.5>e/l RNasePI»J) iZ^mL. 5 vmol(D:t V of dT TVy^ — y"^ -C^ 
- FL3-706L i: 200U©X-/-^-;^^ 'J r h II >r y D v— tt) ^JPx. 

T 16°CT 1 mmUU^. ^^iZ 42*"CT 1 ^P^;Sj5&^-frfco ^ItliZ 25 //I © H^O 
^JIJOXs 7 3iy— ;U^DD:}^;i/A^J!iau^^^ 7.5//l(D0.1N NaOH h 1x^1 CD 0. 
5M EDTA^Sp^T 65''CT-60:^«raL> MM^^^mi^tzo Zti^y 
nnn-^AAmm. ^n^?*^. 50>wlOTEM-.y7 7'— (pH8.0) iz^MLtio ^(D 
fte©S^&^^^tt^ r0^>t^^. ^SM^ (1996) TcDNA D-::^>^^j 

±tt) PP.46-51J {^iifeo^co 

c®c);^tcLT(^^L;t^~l^cDNA$^Si3ffliK -t^yu^^ -jzr\) 
r^^- FL3-666 (iS^J 5'- AGC ATC GAG TCG GCC TTG TTG -V /^V^m^ : 
3) tniay^-C^— EFl-lR (ifi^U 5'-TGC TAG TGT GTC GGG GTT GTA-3'/ 
i2^J#^ : 4) > feSUtiEFlaT'^^x'- EF1-3F (ia^U 5'-CCT GAA CCA TCC 
AGG CCA AAT-3' /m^m^ : 5 ) tyf'Jzidl T^y^-zT'y -C^— FL3-705 
(la^ij 5' -GCG GCT GAA GAC GGC CTA TGT -3' /mm-^ : 6 ) <&ffll^T PCR ^ 
n-Dtzo z:®PCRT'tt> ^n^tlEFlaififc^O5'*^^M- 650igSi: 3'^i^ 

mf^eui^mcDmi^t-mm^ti^o ^-$icdna©i/4o* (1.25//I) 

25// 1 i: i) J; a tc PCR / 7 T - (lOnM h 'J X Jg^i?J»7t pH8. 3. 50inM 
Jgfb*U'i7A. 1.5iiiM Jgffc v'i5^^i/'i7A. 0.2niM dNTP) {Z^ML> #>^2.5 pmol 
•ro©r-7'r^—h 2. 5U CD Takara Taq (^Sji) ^UDx.TS/i&^fT-^ T^o SilS 
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ii/^-^>x;uv-^7^;b 9600 %'C 5 ^^U^^^ 30#. 52°C 1 

72°C l^cD^i^X- nt^\.^LZ2V-^ ^JUJ^Jit^^'n-ofzo PCRI^Tft. ^© 1 
/5 a (5//1) ^ TBE/A-y 7:!'- (45]iiM h 'J (5 ^ iglifi^^^, ZmM EDTA pH8.0) 

(^±^±) PP.46-51J IZ'^^tzo ) 

lOO-ZOx/g® RNA $:ffilN75:^-&(C{±. 17 t^-T PGR 5' ^i^iiJT-lfilii 

^nfc^M-^ 3'*i^fiiJ-eigi|i^ti;^cmM-A^(S{i: 1 : 1 (DttrnTrmtH^titz (El 1 
0) o Z(Dmmt^^. (31^ 100%(Z)£l^t^^-e^^RiiiRNA© 5'*5gg£37t-U=J>^ 
>>'r^nTO^Cli:A^^Ni^^nfco ^Ttx 5;UgcD«K^RNA$:ffl^^T^f oTt: 
m-^X'i). 17 f-^ ^;UC7)PCRT S'^i^iC:^ >;b— A^'ftJtJQ^nT!; 

EFia mAizMT^m-mcdut^i^mm^ntzm^i^ii^^o tf^m-r^zt 
ij^r^tzo 

immm 7 ] ^ zi> ^ >y r cdna ^ ^ u —(Dwm. 
mzmu. SK-N-Mc *ffljia. mmu^^^mi.. Wdni^tismmx^tzijmi^hToo 

k, J. et al. "Molecular cloning, a laboratory manual/ second edition", C 
old Spring Harbor Laboratory Press, 1989 Chapter S.2.)lZLtzt^-^xmM 

n±mk^mmLtzo 

^tz. ^P->7^«y ^^tct t) t hiiJW (64016-1) . t N^Bw (64020-1) . h 
hM (64022-1) . t hmm. (64034-1) . h hmm. (64028-1) . h (6 

4091-1) (o±mk^mxLtzo mzmmxitmug. sous. 5ug(Dmmm±m 
A. ^tii:i^r'i±mugcommm±MA^m^^rzo wTi^iis mug(ommm 

± RNA LT;*- r cDNA ^ ^ U -Sf^i^ L;t^l^^Dr 

D h 3-;i/^5'NL7to ta^umi^ 50 jug Rxf 5 ug(Dmmn±wk(Dm'^iz 
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mug (ommW±mk^RjZ^^mt^ 200 ul h^c^J;^!:: BAP^N-'y^r- (0. 

iM h^}7.i^mmnmpii7.o. \oibh z-y-jujyh:^'^ ^-jis zmRMsemmm 

{y'uAij^t)) (C;gifU. 5UOBAP (RNase^U-. ^^iiitt) ^i]ax.T 37°C. 

mi^m/ui tta^Xoizm ^"i-yyT— {bommm-^h^j^i^.pm.^. imM ed 

TA. lOM 2-AJlijy°h:^^ y—Jl'. 108U RNase PfiS^J( ^ {Z;§|?L 
feo ^MZ3$fflJ8a^.e>*ii^Lfc TAPi#^ lU <&viSDL. 37°CT- 60 ^P^SJ^i 

i:7^d^^ct-5(3 RNA — tz M-.y :7T— (50inM h 'J pH7.0. lOmM 2- 

^ r h clips' y — SmM MgCl^. O.SmMATP. 300U RNase PIS^J( ^ 
tt). 25% :}<'Jai5=-b>^U:3— ;i/8000) (cig/§fb. 120 pmol CD^fifc:^ U =f RNA 
KM-02 (lE^'J 5'- AGC AUC GAG UCG GCC UUG UUG GCC UAC UGG -SVie^'JS^ : 
1 ) h 525U (D RNA 'j ii—\z (RNase :7 U — . ^iD;iT> 20'"CT" 3 B#F^ 

MJt^^-frfeo ^ 5)tcz:n{3 600>ul ® H2O ^JlJDXx :7 — d D:tj;i/AMS 
^:aD^?^t<l:tTofeo oi^TCrti^ 2ml CD^f^AD— 7=^^- >y/\'>v7r— (EOniM 
h U :^it6glISj?^ pH7.6. 0.1M^^b:^ h U 'i^A, ImM EDTA. 0.05% N-tf;i/3 v 
^^rM^U'i'A) (c^gl^U. :tj^AD— 5=^^ >^M-'y 7T— T'¥Se<bL7^i:t ';3 
dT•t;l/□— A^>mi (I3^:t^u^5^^ ru-b— ^tt) ^iiUs 4.5nil 
(D:^^ AD— >^M-^ 7 T— T'^^ti^M. 900xzl 7 T— (lOmM h 

y^^^mmmm pW! ibimedta. 0.05% sds) T-vtmu. ;r'jn>-\'>;/r^n 

fc:t<U A RNA 7^^i^3 ><&[p]lRLJto 
±iiii®ct^tCLT^Uu':Jri-iyf>^'L;^:mRNA©^S l//g) 
25>u 1 ^ J; a izm—m. cDNA ^fig^^- >y 7 T -(SOinM h U pH8. 

3, 75]iiMJlfb* U •i7A. SmMJgfb-x'^T-S^'^A, 12ibM U h— ;K #0. 

BniM dNTP rg-a-fflr^)(3;-^/|? Us 5 pmol CD^ U ^" dT T^'r^ — r^-f FL3-7 

05 (iE?U 5' -GCG GCT GAA GAC GGC CTA TGT GGC CTT TTT TTT TTT TTT TTT -3' 
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tt) ^i]w^x le-CT 1 B#F^sj^>ft. ^ 42°CT 1 n#rB^;^f&^ -y-fco 

h U •i7A;g?iSi: lyul O0.5M EDTA $it)nx.x BB^CT 60 LT^io ^CDf^x lO/z 

\<Dm V xi^mmmm vwj.^^m^. ■^^izz^u\(Di.mmmTy=^=.^ 

Ai: 250//! ©Ji^y — ;i/^;!jnx.TJ^:$'«t^^f f#e>tLXi^*^<^ 50>ul CDTE^n* 
•y^T- (pH8.0) izmmx^fzo CICD^-UcDNA® l/5« (10//1) ^^S^L 
T^ Tt- U ri dri^ r >:^ — ^ ^- FL3-666 (iE^U 5' - AGC ATC GAG TCG G 
CC TTG TTG -3Vi£^'JS^ : 3) U zi dT T^r^-r^ ^ v- FL3-705 

(lE^li 5'-GCG GCT GAA GAC GGC CTA TGT -3ViS^'J#^ : 6) ^fflUTi^.'S^ 
i^MPCR ^ff o7!io PCRiii> — >7'>rXL PCR:i^'y h (/^— ^>:n;Ux'— 
a) 100/zl ©^.T-r^^ V— <^^n^ti8 pmol -ro^gr^^^jpUTfr 

ofeo ^V^^l/T— ^5^;i/ 9600 95'C 5 ^{S?Sf^. aS^C 1 

58°C 1 72°C 10 ^(DUm-m^X 15 -9-^ ^;i'tf ofco f#?>nfcS*S^fi£^K30 
^□cy— ;i.^op;t^;i.AMSi:^i5'?*<S:fTo;tf^, :fefi:^ 100>i/l (D^MMTJl 
><^^IP;tfc NEB >'^■«y 2 (-jl— >r > hv>->r ;r-7:tf;J±, lOmM hU 
^l^^lJiir^ pH7.9. lOmM itibv^-^-.^r>A, SGinM J^^^::^ h U '^7A. ImM 
h—Jl. 1 ing/mKw/v) ^jfil;^7';i/r ^ » iZj^^ts 40UC!)SfiI 
r >^7^> hVN*-r:r^:tf^t) ^^APLT> 50'CT'3.5 B#Pa^Si^;^^±T 5'* 
^CD;t Uzi>i^^yrU SZJ3'*5^£D:^';i3 dTT^r^-f^tZT^if-r >U 

TfeS Sfil ief!i©W»f>&fTofeo 7 Jiy— ;i/^?DO:^;i/AMSx :i^^J7^5fe^fTo 
fe^:p**o— »9 Ikb lil±cD»r>T-^i/'->^ U — > (M'-r^tl 
01) ^ffll^TlHlllXt7^o ^® 1/2 Mic$U50ng® Drain T-W»rL 71;^ D—n>^7 

PME18SFL3 ^iPX.. DM^-f ^—i^3>^^)^ h^'^-i^3> 1 i^M^) 
^ffll^Ts S^t.^« 30/zl T\ 16°C-t: 15 B#PB^S^&^-&fco 
C^^Sfi^y 8 ] i^^m. L cDNA ^ ^ r ^ U — ® ^±5$CDMfiffi 
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ft^Lfe cdM^^r^ ^) -(D-B^:Kmmmmmz^^>( h e. coh 

V^:feRNA (50 5&:v^L 100>t/gcDmH^RNA) {z^^ LT^^ 80 77-330 75 ^ n — 

xDmmm^tm^ntz mi) o cne®ff^Mfet^f*^:^>t^i^'>'> so^^g 
i^^'T 1000 >£ffluTr^;^ ^ F dna ^Jitti tfco ctie>®r^^^ k^d — > 

CD cDNAcD 5'^5ss/{)^ecDi>>y;U/-^:^iE^'J^x ABI <y ^''^V ^ — ^ — ^— ^ 
«;/ h^ffllV ABI PRISM 377 DNA gi&f/--ir >-|t-T'i*^ Lfco tie> ©IS^'J^. 
'7 >> h y-K'^CD Blast 2.0 3&ffll^T GenBank ^— ^t-^rf-T -S+SleltSft^ 
^^f ofco GenBank £DIW© mRNA iilBj-ilfE^Cffi^r^ ^^^JWf^nT^:^ d — 
> ® 5' Tl^iglE^^U ^ GenBank 4^cr>iB^J }it\M-r^:LhlziiKi. ^®^^o — >®5' 

5^*5 GenBank cDia^iJ J; DSC ^.^^tzii ""s' ^^jg^^g/? d->j hUfco GenBank 
CDiH^y®^IRga$&3 K>^^tfi®-^t3{i r^lR^$Si^.±S^o — >J ^ 

100//g75:^,^L SO/zgCDTOK^RNA (^t^U A RNAii^T-^n^n«^ 2>ug tm 
iUS) ^fflt^T^^ U-^ftilL:t®^. i^lR^*Si3 h'>^^tf r^lRia$^ 
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A ^-r U— ^m/f LTff^tlT^ilg^cZ) 60~75%(T. Ota et al. (1998) Micro 
bial and comparative genomics 3:C-87)(cit'^Ts ^tpfeTliid^ojbo iiXJlKD 

^tz. '>^mtmA.rzmk^i^-^^^tii:i^^tz^^±Mcdu^4 y'y 
u -mm(Dfz isbcDm tLxitm^^ji^^t^nxi^tz. mm^McDi^mcD rna m 

iy^lztji^fzo 

mmm 9 ] m 2 $i cdna ^j^® pgr inij^j^e. l^^-^®!? 9 

mjuLgCD NT2 RNA =fif-^ >^ r L> 10 St)^' 5 "It^ PGR 

^ffoT cDNA ^-r U— ^{filiLT^o Cc^) cDNA ^ ^' :7"^ U 
DH10B^*{Z>'^>r H E. coll y^;!/-^— ho^tl^ — x^>L^ JF^ 

ntCctt). ^M(D:&^i^x-i'fmLfz cdM"^^ v-ttt^x. mk^-fy'^v 
*fgB^®:&&T-^1fML;^icDNA5"r:/^U-tr{i^ '■^^o:>:hmzm\^x\^ 
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fzm(D 1/5-1/100 a©m^«-*4L>(p^t)^j:3b^o^c«-&T-^. '^^^^-mhm^ 

J.M±{C±#^-a-?,3i:A5T'^. cDNA :7'^ 'J-$ftS^LfcP^<7)^^:^cDNA i: 

J; {l.^'^c I t> 4; < (7) ^ o - > ^ ^ -Tb^fi n -S ;r U =1 ^ ^ >y 7*^ ^ -7" 
^ U-®f^^;b^nTtg(3'^cCoAco -4^^0J^CD^^£(;ctn{i\ poly A RNA STl^ftT. 
'^^(Dl3^-T:m\^X\.-^tzm.(Dt>-rtf> l/10®RNAA^^^'f U L 
^t: X 100 73 ^ D - > ^ +^^j:t^®ff^H^m<*^*f# i) 3 i: ^st- g ^ „ 
tT 'J 3 :3r^ >y r&T-Jis cDNA ^ ^ 7' 5- 'J — ®ft^©imT'^' U ^ ^— tfMM 

Sl^>T-{i. ISSI^f*IT(DDNAlt^(7)F^(cAM^^M7!)^«A^ti-S:ii:^x 

xui^t^^m^tixi^^o :^^m(D:^mz^\.^xit. it£*a*^?>cD^M'zi^t4t: 

fe3i:T% cDNA^^ U-ftl^(DlSP^£3*5(ti)**'J/^— 

<D l/10S6DRNA*»^^^r^ V-^fPSliLT^^^s PCR (DV- ^ -^^ Jl^^ 5 V- ^ 

^ O 7t N RNA M.niP e> ^^S^CD^l ^ cDNA ^ ^ U — * /tHi f'S d 

±Mi cDNA ^5^^^ < Ulfi LT l^ < @e<Js ^ iCttZ ^ t /t^^fffiff^-^^^YtiSf 
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f y ^±(Dy°n^-^-:t^tsummmm^mmr^:^i&i)^i^m^titzo 2000 

(D cDNA ^ ^ U -f^iii£5:;i I Ntlf^. ^5 cDNA (D 5' -isslfi^'J ^ ^ ^ AiB^iJ 
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1. cDNA 7"^ 'J-^f^ii-r-i»;5^£TfeoT^ 

(b) xiM (a) (DmmB:<D MkKn^m^\^n7t-^xy y ^—ifx-mmLx. m 

(c) (b) RNA |j£3f4^ RNA ';:^f— t?T-MLT> %tmkUMl.z 
^^ni. 5' CAP mm.^ 'J >^S£3^J^^ tl^^c mRNA ® 5' *5g8l3-^^:;d- U =f 
RNA (7rU=3>^ >y T-'J >;^-) =&^^^-&i>Xfi. 

(d) xa (c) RNAIS*4*»e>^'U A RNA ^iH^^f ^X@, iJj:Uf 

(e) Xli (c) ^C:^3l^Tfi5fflLfe-^fife;t'J=^RNA^)L<{i-^c7)-g|5{3^aMa^'Ec 

(d) iciJV^TjltRLfe^U A RNA ^^^(CjttE^SJE&^frax^. ^^tr;^^So 

2. xn (a) ic^5l^Tffll^^T;^:^J utS:^^:^ >'r^— tfAs^afi*®^;!/* 

Ui4*X7Ti5'— t? (BAP) -efe^. lisfcJl UZHBa®^i£o 

3. XS (b) tCi^^^Tffll^-&li^4^^D:^;^:7 7'^5'— fe**s^^N'Ud&3l5©itt4t^ 
u^.y^yr^-^ (TAP) T'^^> ii^JI 1 2 {ziBtg®;^i£o 

4. xe (a) (CiJit^ RNAse*4As^RNA (total RNA) T'fe^x II^JI 1 

5. x^i (b) J3i5{t^^t4b-D:t^7;:7T^— tfM^ pH6.0 c);Dffi< pHS.O 
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( a ) mmm e izmmcD cdna ^ u -tz^^n-s cdna ©jt^ie^^ij^tfe^-r 
©fe^^m'^^JT^^r ^ Jim. 
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5« Q^^J\0\tKr^j>XKr^j\^\rK^ 3* 
B ac t uri a l aUcaline plioaFhataBe ^ 7%^;balRHM95'?|^jB«)U >ttXORM( 



acid 



5* F«/\/\/<K/V^\/VAi/\/\/V^\/\i/>/N^^ 3* 



5* BO. 



5' ^^mm,ifsj\j\y>j\^sr\jxr\^\j>^\jy^\J^ 3' 
5* BD^^/\/w^^^^^/^^^^^^'v/^i^^/^/\/^/n^^ 3' 




PGR C J: D 2 cDNA 



5* 3* CAI1»jifc«TSl«HA©5'5M9lC»l/T»RW»C(tllPr*^ 
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